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ABSTRACT 

This report describes the operation of the John E. Skinner Delta Fish Pro­
tective Facility from 1968 through-I980. Of the forty-three species col­
lected during this period, five account for 96% of the total number salvaged: 
striped bass, Morone saxati1is, 62%; threadfin shad, Dorosoma petenense, 16%; 
white catfish, Icta1urus catus, 7%; American shad, A10sa sapidissima, 7%; and 
Delta smelt, Hypomesus transpacificus, 4%. Annual salvage totals increased 
from 1968 to 1974, and have since decreased to the 1968-69 level. Actual and 
mean monthly salvage totals, percent composition, and fish per acre-foot for 
each species and year of operation are presented. Facility history and opera­
tion is discussed as well as data collected, salvage totals and trends of key 
species, special studies, and future plans. 

II Anadromous Fisheries Branch Administrative Report No. 81-6. Submitted 
October, 1981. 
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INTRODUCTION 


The John E. Skinner Delta Fish Protective Facility (FPF), a segment of the 
California State Water Project (SWP) , is located in southeastern Contra Costa 
County near Byron, California (Figure 1). In 1968, the FPF began to salvage 
millions of fish out of the California Aqueduct for release back into the Sac­
ramento-San Joaquin Delta. The FPF is staffed by the Department of Water 
Resources (DWR) and operations are monitored by the Department of Fish and Game 
(DFG). 

This report summarizes the first thirteen years of operation, including expla­
nations of the louvering process, as well as the collection and analysis of 
the data. Collection totals for individual species and groups are analyzed 
for trends. Special studies and future plans for the facility are discussed. 

FACILITY HISTORY AND OPERATION 

The FPF was patterened after the Central Valley Project's (CVP) Tracy Fish 
Collecting Facility which has been in operation since 1957. When operations 
began, the SWP diverted water from Old River via Italian Slough. However, 
maximum exports could not be achieved until the completion of Clifton Court 
Forebay in 1969 which takes water through radial gates directly from Old River, 
eliminating tidal influences on the pumps. 

The FPF is administered by DWR and DFG. Originally, DWR operated and main­
tained the facility while DFG collected, analyzed, and stored the required 
data and produced the monthly and annual reports. DFG staffing has decreased 
as facility evaluations were completed and DWR began assuming responsibility 
for data collection. All DFG costs are fully reimbursed by DWR. 

The FPF utilizes a louver and bypass method of operation (Figure 2). Fish 
enter Clifton Court Forebay from Old River through radial gates. Having 
traversed the forebay, they are drawn under a trashboom and through the trash­
racks (Figure 3). Fish not able to pass through the 51 rom (2 in.) openings 
of the trashracks are excluded from the remainder of the facility and must 
remain in the channel or return to the forebay. Fish that pass through the 
trashracks enter one of four 6.4 m (21 ft) wide bays forming the two chan­
nels currently in operation. Fish then encounter louver panels set diago­
nally across the channel. The louver slats are spaced 2.5 cm (1 in.) apart, 
and oriented 15 deg relative to the direction of flow. Turbulence created 
by the louvers is detected by the fish which n.ormally avoid the turbulence 
and are guided into a primary bypass leading to the secondary channel. ,Fish 
from both primary channels are directed into the secondary channel where they 
encounter another set of louvers. Fish guide along in front of this single 
louver array and pass into the secondary bypass where they are directed to 
one of four holding tanks and held for transportation back into Delta water­
ways by standard fish transporting trucks. Fish are generally transported 
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FIGURE 1. 	 Sacramento-San Joaquin Delta showing the location of 
John E. Skinner Delta Fish Protective Facility. 
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FIGURE 2. Schematic diagram of John E. Skinner Delta 
Fish Protective Facility. 



-5­

TRASH CONVEYOR 
OUTLET 

TRANSITION 

CONTROL 
GATES 

LOUVER STORAGE 

TRASH BOOM 

TRASH RACK 

BAY 2 

BAY 3 

BAY 4 

BAY 5 

BAY 6 

BAY 7 --­

-.... , 

B-..., 

", 

", \, 

, 
\ 

C I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
i 
i 
i 

)­
f"'I 
I 

DEWATERING 
PUMPS 

S~RIIICE WATER 
PUMPS 

I I 

I I 
I I 

LOUVER 
PANELS 

I 
I 
, I 

I I

" ,IT?"-' , 
llJ-­ " 

I 
I BYPASS 
IplPING
I 
I 

I I 
I I 

I, , I 
" ,-­--' ,; 

vALVE 
GALLERY 

CONTROL BLDG 

IIEHICL E 

STORAGE 

BLDG 

FIGURE 3. Layout of John E. Skinner Delta Fish Protective Facility. 

. 



-6­

and released at least once per day. Temperature, fish size, and number are 
used in conjunction with tables developed by Bates, Logan, and Pesonen (1960) 
to determine when to haul the fish. Two special release sites have been con­
structed on Sherman Island, one on the Sacramento River side and one on the 
San Joaquin River side. The sites include circulation pumps and long release 
pipes to release fish 18 to 24 m (60 to 80 ft) offshore. 

An extensive evaluation of the facility was conducted during 1970 and 1971 
(Department of Water Resources and Department of Fish and Game,1973). Large 
nets were placed downstream from the primary and secondary louvers. Numbers 
of fish passing through the louvers and into the nets were compared with the 
numbers collected in the holding tanks to determine the efficiency of the lou­
vers. The many combinations of flows, sizes, and types of fish required about 
1,500 separate tests. 

The results showed there were several critical factors affecting louver effi ­
ciency: 

1. 	 Length of Fish - Swimming ability increases with size. Larger 
fish will avoid the louvers better and the louver efficiency 
will be higher. For example, the louver efficiency for 10 mm 
(0.4 in.) striped bass is less than 1% while the louver effi ­
ciency for 50 mm (2 in.) striped bass is approximately 80%. 
The louver efficiency for white catfish varies from 1% for fish 
less than 10 rom (0.4 in.) to over 45% for 50 mm (2 in.) catfish 
(Department of Water Resources and Department of Fish and Game, 
1973). 

2. 	 Approach Velocity - This is the mean velocity of the water in 
the channel approaching the louvers. Louver efficiency generally 
is inversely related to approach velocity for very small fish 
such as young striped bass and white catfish and low approach 
velocities (30 cm/s, 1 ft/s) are recommended during the period 
when these fish are abundant. Chinook salmon, Oncorhynchus 
tshawytscha, require a higher approach velocity (> 91 cm/s, 3 
ft/s) to carry them into the bypasses. Limited control of pri ­
mary approach velocities is obtained by channel selection. 
Secondary approach velocity is controlled by four return water 
pumps. 

3. 	 Channel Selection - Generally, efficiencies are better in bays 
1 and 2 which are separated by a center wall (Figure 3). Many 
fish such as striped bass, white catfish, and American shad 
apparently ~uide along the~enter wall and therefore avoid the 
louvers altogether. Bays 3 and 4 which have no center wall 
proved to be more effective for chinook salmon. 

4. 	 Bypass Ratio - This is calculated by dividing the velocity of 
the water at the primary or secondary bypass opening by the 
appropriate approach velocity. The value should be greater 
than 1. 0 to maintain a condition in which fish are "pulled" 
into the bypass opening. Bypass ratios should not be so large 
as to create excessive velocities in the secondary channel or 
the holding tanks. 

.. 
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As a result of the evaluations of the facility, specific guidelines were 
developed for chinook salmon, striped bass, white catfish, and threadfin 
shad. These guidelines have been used as established operating criteria 
which were the basis for that portion of the State Water Resources Control 
Board Decision 1485 pertaining to fish facility operations. The facility 
cannot be operated for optimum efficiency at all times due to inherent de­
sign limitations. As a result, the guidelines in Decision 1485 represent 
a compromise to maximize fish salvage efficiency. Information acquired 
from these first years of operation has also been used to formulate recom­
mendations for substantial improvements, included in the expansion of the 
facilities which began in 1981. 

DATA COLLECTION 

Although the primary purpose of data collection is to regulate the operation 
of the FPF, there have been many opportunities for compiling data and pro­
viding information which have been used in a variety of other studies. Since 
operations began, records have been maintained on the number, type, and size 
of fish being s~}vaged as well as various flow data. Several data formats 
have been used.­

Length-frequency data were initially recorded as individual lengths (in.) in 
several different formats until 1973 when lengths were grouped in the follow­
ing intervals: 

10.0 mm, 10.0-12.5 mm, 12.5-15.0 mm, 15.0-17.5 mm, l7~5-

20.0 mm, 20-25 rom, 25-30 rom, 30-40 mm, 40-50 mm, 50-75 mm, 

75-100 mm, 100-125 mm, 125-150 mm, ~ 150 mm. 

From 1977 to the present, length data have been recorded as individual total 
lengths (mm) (Figure 4). 

The data sheets on which sample totals and flow data are recorded (Figure 5) 
has remained essentially the same. Summaries of this data were processed by 
hand until 1978 when programs were developed using a Hewlett-Packard 9820-A 
programmable calculator. By 1980, all historical data had been put in com­
puter files and revised summaries were produced using the computer at the 
University of California, Davis. 

DATA ANALYSIS 

Manpower and practical considerations require estimating the total number of 
fish being salvaged by using the following formula: 

2/ Bay-Delta Fisheries Project, Office Report, 1979. 
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Total number of Total number of Sample duration (min)
= 

fish salvaged fish sampled Total time from beginning of 
previous sample to beginning 

of present sample (min) 

Estimates are made by shunting fish for discrete periods of time from one 
holding tank to another, counting the number of fish sampled, and extrap­
olating the results. Estimates of the total number of each species are 
made by partitioning the above salvage total using percent composition fig­

;- ures. These are calculated with data from species counts (usually two per 
day at 0100 and 1300), Currently, sampling procedures have a confidence 
level of 80% + 50 to 100%. 

By 1979, computer programs had been developed which would edit, sort, and 
analyze the data. During editing, each number is checked and flagged if it 
falls outside a normal range of values. Following correction and sorting, 
the processed data is then used to produce monthly and annual reports. 

The published reports present summaries of fish salvaged and water exported 
as well as plots of daily exports, total fish per acre-foot, tables of monthly 
and annual totals, mean total lengths, and percent composition for each spe­
cies. Additional information is available including a listing of all raw 
data, primary velocities, primary and secondary bypass ratios, daily exports, 
salvage totals, and fish per acre-foot figures for each species. In the 
future, the density of fish in each truckload of fish released will be in­
cluded in the monthly rep~7t. A more detailed explanation of monthly report 
preparation is available.­

Computer programs have been developed to produce tables of monthly totals, 
percent of the monthly grand total, and fish per acre-foot for each species 
as well as plots of temperature, fish per acre-foot and exports, mean length, 
and salvage total for any species or time period desired. 

SUMMARY OF FISH COLLECTED 

From March, 1968 to December, 1980, nearly 154 million fish were collected 
at the facility, representing forty-three species. Annual totals have ranged 
between 31 million (1974) and 2 million (1977) fish (Figure 6A) with a mean 
of 12 million, or 8.,4 fish per acre-joot. Five species accounted for 96% of 
the total collected: striped bass, 62%, threadfin shad, 16%; white catfish, 
7%; American shad, 7%; and Delta smelt, 4%. Annual and grand totals for each 
species and year of operation are presented in Appendix 1. Mean totals, 
monthly percents, and fish per acre-foot values for each species and month 
are presented in Appendix 2. Monthly and annual totals, percents, and fish 
per acre-foot values for each species and month are included in Appendices 
3-15. 

3/ Bay-Delta Fisheries Project, Office Report, 1979. 
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The numbers of fish salvaged varies considerably from year to year. The 
total increased dramatically during the first years of operation from 5 
million fish in 1968 to 31 million fish in 1974. By 1976, the salvage totals 
had dropped to approximately the same level as 1968 and remained low through 
1980. 

Water diversions from the Delta have increased since the CVP began operations 
in 1951 (189,595 acre-feet exported). Combined CVP and SWP exports totaled 
3,163,003 acre-feet when the SWP began exporting in 1968 and rose to a total 
of 4,546,761 acre-feet by 1980. This has resulted in a greater percentage 
of Delta inflow being diverted (Figure 6B, C). 

Water temperatures have been recorded at the facility for most years of opera­
tion. Resulting summer highs and winter lows produce a stable sinusoidal 
plot (Figure 7). 

Chinook Salmon 

Annual totals have varied from 18,870 (1971) to 141,803 (1974) salmon with 
a mean of 65,284. Numbers of salmon entering the facility generally are 
highest in May and average 90 mm (3.5 in.) total length (TL) although sig­
nificant numbers of smaller fish are salvaged in the early months of wetter 
years. Abundance (fish per acre-foot) has varied considerably since 1968 
(Figure 8). 

Striped Bass 

Annual salvage totals· of striped bass have varied between 593,852 (1977) and 
24,888,305 (1974) bass with a mean of 7,381,655. By far, the highest monthly 
totals are during June, July, and August when the young-of-the-year are present 
throughout the Delta and are drawn toward the export pumps. The number of 
fish salvaged depends partially on louver efficiency. Absolute bass abundance 
and Delta outflow are also important. Abundance has decreased dramatically 
since 1975 (Figure 9). 

White Catfish 

The annual total of white catfish salvaged peaked in 1970 at 1,977,791 fish 
and gradually declined to an all-time low of 30,828 fish in 1977. Since 
1977, annual totals have remained between 200,000 and 340,000 fish. Abun­
dance figures also reflect this decline (Figure 10). 

American Shad 

Annual salvage totals of American shad have varied between 64,619 (1969) and 
3,049,533 (1975) fish with a mean of 803,238. The largest number of American 
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shad are observed in July and August as the young move through the Delta. 
There does not appear to be any relationship between Delta inflow and Ameri­
can shad abundance. The highest abundance (fish/acre-feet) occurred in 1975­
77 (Figure 11). 

Threadfin Shad 

Annual salvage totals of threadfin shad have been quite variable with an his­
torical low of 389,664 in 1974 and a high of 8,910,378 in 1970. The thirteen­
year average is 1,921,045 fish. The largest number of threadfin shad are ob­
served in the summer and early fall. Both abundance (Figure 12) and salvage 
totals have been variable since 1968. 

Smelt 

Both long fin smelt, Spirinchus thaleichthys, and Delta smelt are salvaged at 
the facility. Nineteen seventy-one was the only year in which there were more 
longfin than Delta smelt salvaged. In all other years, Delta smelt are col­
lected in far greater numbers ranging from 1,169,825 fish (1974) to 21,597 
fish (1979). Peak occurrences of Delta smelt are in July while those of long­
fin smelt are in June. Both abundance (Figure 13) and salvage totals of 
Delta smelt show a decline since themid':"70's. 

Inland Silverside 

Inland silverside, Menidia bery11ina (recently renamed from Mississippi sil­
verside, M. audens), have only recently been observed in the Delta (Meinz 
and Xecum-1977) and were not collected at the facility prior to 1975. Peak 
occurrences are in December. Annual totals increased from 2 (1975) to 
37,347 (1978) fish. The 1979 and 1980 totals were slightly lower. 

Yellowfin Goby 

Annual totals of yellowfin goby, Aca;;'thogobius flavimanus, have ranged from 
o (1968) to 363,644 (1978) with a mean of 51,443. Peak occurrences are 
typically observed in October. Also called the Japanese or Oriental goby, 
this fish was collected in increasing numbers until 1978. Since that time, 
catches have declined. 

Sturgeon 

Both white, Acipenser transmontanus, and green, A. medirostris, sturgeon have 
been collected at the facility. White sturgeon-have always been collected 

"\. 
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in greater numbers except in 1974 when 7,311 green sturgeon were salvaged 
compared to 2,239 white sturgeon. Annual salvage totals for white sturgeon 
have ranged from 132 (1977) to 5,953 (1978). Peak occurrences of both white 
and green sturgeon are typically observed in August. While green sturgeon 
totals peaked in 1974 and have since declined, white sturgeon totals have 
shown no trends. 

Cyprinids 

Cyprinids collected at the facility include Sacramento splittail, Pogonich­
thys macrolepidotus, carp, Cyprinus carpio, hardhead, Mylopharodon conocepha~ 
lus, hitch, Lavinia exilicauda, goldfish, Carassius auratus, golden shiner, 
Notemigonus crysoleucas, Sacramento blackfish, Orthodon microlepidotus, and 
Sacramento squawfish, Ptychocheilus grandis, in 'order of decreasing mean 
annual salvage total. Tui chub, Gila bicolor, have not been reported since 
1968. Annual totals for cyprinids have ranged between 0 and 484,212 fish. 
Generally peak numbers of cyprinids occur from April to August although 
occasionally large numbers are collected from November to February. Only 
Sacramento blackfish show a definite trend over the past thirteen years 
from an annual mean of 1,099 fish in 1968-69 to 19 fish in 1979-80. Annual 
totals for the other fish fluctuate widely and many have a single year with 
a very high salvage total. High Sacramento splittail numbers coincide ,-lith 
years of high Delta inflow. 

Centrarchids 

Centrarchids, or sunfish, include black crappie, Pomoxis nigromaculatus, 
bluegill, Lepomis macrochirus, largemouth bass, Micropterus salmoides, green 
sunfish, Lepomis cyanelllis, warrnouth, Lepomis gulosus, and white crappie, 
Pomoxis annularis, in order of decreasing mean annual salvage totals. Sacra­
mento perch, Archoplites interruptus, have occasionally been reported but 
positive identifications have not been made. Smallmouth bass, Micropterus 
dolornieui, occur in the south Delta, however, they have not been reported 
at the State facility. 

During the first two years of operations, some sunfish were grouped under 
the heading "Sunfish" but have since been separated by species (Appendix 1). 
Annual salvage totals have ranged from 0 fish to 5,689 fish. Generally, peak 
occurrences for all centrarchids run~from March to August although signifi­
cant numbers of green sunfish, black crappie, and bluegill have been recorded 
from September to December. Black crappie, green sunfish, and largemouth 
bass annual totals have decreased over the past thirteen years. Salvage 
totals for the other centrarchids have fluctuated and not shown any definite 
trends. 
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FUTURE PLANS 

Phase II 

The FPF was built with the flexibility for expansion in ant~c~pation of 
future increased water exports. In 1981, construction began to expand the 
number of primary bays from four to seven and to add a new secondary chan­
nel. Centerwalls will be added to all primary channels and perforated 
plates will be installed in the new secondary channel in place of louvers. 
A microprocessor will control facility operation as well as provide a direct 
data entry system. As currently designed, flows and depths will be monitored 
and automatically displayed and stored. Fish counts and measurements will be 
entered by the operator via a peripheral terminal. 

Peripheral Canal 

If the proposed Peripheral Canal is constructed, present planning assumes the 
FPF will be taken out of service since fish screening operations will be con­
ducted at the canal intake near Hood. The f~cility will only be used if 
water is drawn into the facility via the radial gates on Clifton Court Forebay. 

SPECIAL STUDIES 

In addition to the facility evaluation, other studies have been conducted to 
better understand the factors that influence salvage rates. In 1976, Schaffter 
(1978) conducted the first of two determinations of predation in Clifton Court 
Forebay using 7,500 marked chinook salmon smolts, In 1978, Hall (1980) used 
over 20,000 chinook salmon fingerlings to confirm Schaffter's conclusions. 
Both studies revealed substantial losses of smolts in Clifton Court Forebay. 

A brief study was conducted in 1978 to determine the effects of the yard lights 
on salvage efficiency. Over 700,000 fish were salvaged during the test period, 
and results showed there was a significant (P<0,05) increase in the salvage 
rates with the yard lights off for American shad but not for striped bass or 
white catfish. Additional tests were scheduled to verify these results. 

Mecum (1980) reported the results of a one-year creel census program on Clif­
ton Court Forebay. He found a catch rate for white catfish of 0.39 fish/ 
angler hr which compares favorably with other areas in central California. 
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APPENDIX 3. 1961l MONTHLV TOTAL CATCHES fOR STATE 

.,.fC IU 

~HrT[ CAAPPlf 

CATCH/A., • 
MONTHLY' 

JAN 

a 
0,0000 

0,00l 

'lB 

o 
0,0000 

0,001 

'UA 

&q 

0,00111 
0,0111 

fACILITY 

'PH 

II 
0,0001 

0,001 

HAY 

o 
0,0000 

O.OOl 

JUN 

o 
0,0000 

0,001 

JUl 

o 
0.0000 

0.001 

AUG 

o 
0,0000 

0,001 

UP 

a 
0,0000 

0,001 

DC T 

a 
0,0000 

0,001 

NOV 

o 
0.0000 

0,001 

Ofe 

o 
0.0000 

0,001 

YEAII 

9b 
0.0001 

0.001 

... 

'" 

... 

'" 
r-­

Y!LLOw P[ACH 

CATCHIA". 
MONTHLY I 

TUI CHUII ,', 

OTeHIA,', 
MONTHLY I 

a 
0,0000 

0,001 

o 
0,0000 

0,001 

n 
o,onoo 

O,OU 

.11 
o,o~oo 

0,001 

12 
0,0002 

0.0\1 

o 
0,0000 

0,001 

o 
o,oono 

0.001 

bO 
0,01101 

(1,021 

a 
0,0000 

0;001 

24 
n,ooOl 

0,001 

n 
0.0000 

0.001 

a 
0,0 0 00 

0,001 

0 
0,0000 

0,001 

o 
0,0000 

0;001 

0,0000 
0.00' 

o 
0.0000 

0,00' 

0 
0,0000 

0.001 

o 
11.0000 

0,00' 

° 
0,0000 

0.001 

o 
0.0000 

o.Oos 

° 
0.0000 

0,001 

o 
0,0000 

0,001 

a 
0.0000 

0.001 

o 
0,0000 

0.0011 

Ii 
0.0000 

0.001 

84 
0,0001 

0,001 

... 

" 
~ 

, , 

• 
• 

" 
• 
., 

IUN'ISH 

CATCH/A".
MONTHLY l 

HUCfLL'N[OUI 

CATCH/A".
MONTHLY' 

TOTAL CAlCH 

CATCH/A.,. 
HONTHLY • 

o 
0,0000 

0,001 

o 
0.0000 

O,OOl 

a 
0,0000 

0.001 

o 
0,0000 

0,001 

o 
0,0000 

0,0011 

o 
0;0000 

0.001 

III" 
O~Ollio 

I.OU 

o 
0,0000 

0,001 

152 
0,0034 

0; oU 

411b 
0,1 4 )' 

0.191 

\J08 
0.1/110 

O,IH 

l~l lU 45. 1.0 
0.00]0 0,000] 0.0110 0,0181 

0,011 0;001 0,0,1 0,0.' 

IUO 
0.0 4 19 

I.OU 

lolo 
0,011'1 

0,551 

1111 
0.0011 

o,nl 

)00 
o.oon 

0, 1!l1 

Un 
o,ooH 

0,1 II 

ZOIl 
0,0015 

0.0" 

IhO 
0.011'1

0,"" 
11111 
o.olU 

1,121 

4U 
0,0010 

0,2111 

)9h 
0.0209 

2,1 il 

110". 
0.01 H 

O.iOll 

lollb 
0,0123 

0,191 

a 
0,0000 

0.001 

!J9150 
1, 159 1 

100,001 

1.251111 
4,l1H 

100,001 

bll9772 il17025 'aabi. 
',l414 11~.III." 77.8Qllb 

100;001 100,001 100,001 

lU}'50 
1,9/1Q5 

100,001 

laBol 191072 11'412 54i150b 
1,2a9. 1,2705 '.~171 

100,001' 100.001 100.001 

1141bO 
1.1a~1 

100,001 
i, ill 32 

100,001 

... 

" 
• 
• 
.. 
.. 

VJ 
I 
~ 

~ * Identifications were not confirmed by DFG biologists. .. 
~ .. 
'" ... 

lit • 

• .. 
• -. 
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t __ +-­f': 
APPENDIX 4. 1969 MONTHLY TOTAL CATCHES FOR STATE FACILITY ,.. 

,.. 

,'-' 

"lCIU 

IACAAHfNTO 

CATCHIA,' , 
MONTHLY' 

J.I; 

PfRC~ * 
/I 

0,0 000 
O,OOX 

'[8 

n 
0,0000 

O,OOX 

HAR 

0 
0,0000 

0,001 

aPR 

0 
0,0000

O,oos 

HAY 

/I 
0,0000 

0;001 

JUN 

a 
0,0000 

0,00 1 

JUL 

a 
0,0000 

0,001 

AuG 

0 
0,0000 

0,0011 

UP 

a 
0,0000 

0,001 

OCT 

0 
0,0000 

0,001 

NOV 

a 
O,OGOO 

0,001 

OfC 

illl 
0,0005 

o,on 

YUM 

all 
0,0000 

O,OOli 

... 

... 

... 
,. 

,. 
,.. 
,.. 

,.. 

IUl;nSH 

CATCHIA", 
MONTHLY I 

JoIIIC[LLaNfOUS 

caTCH/a", 
HONTHLY I 

TOTAL CATCH 

CATCH/A" , 
MONTHLY I 

2220 20bO It" \)91 i041 2110 ]20b 2900 h 0 0 17ill 
0,012 9 0,0125 0,01 11 7 0;0\87 O,OHI 0,072 9 0,09'11 0,011119 0,00 9 1 0,0000 o,oono 0,0000 0,Ol5b 

0,571 10, 1:U ',271 S,IlIl 1;"'1 0,781 O,ltl 0,271 0, tn 0,001 O,oU 0,001 0,1101 

11120 1405 575 1075 9257 0 a 0 0 0 0 0 UOH 
0,0391 O,Olt) 0,00 81 0,011111 001545 0,0000 0,0000 0,0000 0,0000 o,OOno 0,0000 0,0000 0,0265 

I, hI .. , 'Ill _,nx l,.,n b,7U O,oot. O,oot. O,OOl O,OOli O,OOli 0,001 0,001 O,IIU 

18711111 1011111 1211U 1102511 1)11591> 2740]0 1711]98 10/110 9 0 757]0 )05 9 28 172..... 129111 /liiIlU18 
2,2'51' 0,2222 o. III 05 0,5 401 2,2 711 2 9, S178 52,91157 ] I ,l1lll5 7,1 117 17,2211 11 /j,lIn) 1,172' /I, ] 11511 

\OO,OOl 100,001 100,001 10n,OOt. 100;001 InO,OOI 10n,OOl 100,001 100,001 100,00l 100,001 100,00' 100,00. 

.... 

... 

... 

... 

.. 
• 
., 
., 

* Identifications were not confirmed by DFG biologists . • 
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TOUL CATCH 
]O}'bl 'lUll! .U'I a9'.1'5 0 }5olln 11l5'1U Il'!llbl'J 17&1I1I~0 111l1li07 111'1011 b.215 Hl!IlI ~!1IIo17Z 
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APPENDIX 12. 1977 MONTHLY TOTAL CATOIES fOil STATE fllCILlTY 

,-1 
ro 

OPfC IE S 

HlROHfAO 

CA rCHIA,f, 
MONTHLY Ii: 

JAN 

IS 
0,0001 

O,OU 

'[8 

0 
0,000 0 

0,001 

MAli 

II 
0,0001 

O,OU 

APR 

l 
O,ono\ 

n,oll 

MAY 

ijO 

0,0001> 
0,0111 

JUN 

0,0001 
0,001 

JUL. 

(I 

O,onoo 
ll,nOl 

AUG 

0 
0,0000 

0,001 

IfP 

0,0000 
0,001 

OCT 

0 
0,000 0 

0,0011: 

NOY 

a 
0,0000 

0,0 01 

Oft 

20 
0,000\ 

0, Oil 

YEAR 

e.. 
0,0001 

0,001 

,.. 

".. 

GOLDEN SHINER 

CATCHIA" , 
MONTHLY Ii: 

40 
o,OOOi! 

o,on 

Ii! 
O,O~OI 

0,041 

1\ 
0,0(0) 

0, \ n 

41 
o,onOl 

O,oU 

]0 
0,0 0 04 

O,Obl 

7 
O,O/lOij 

0,01 1 

Ii! 
O,OOOb 

0,001 

0 
0,00(10 

0,001 

0 
0,0000 

0,001 

0 
o,oono 

0,001 

0 
0,0000 

0,001 

II 
0,0000 

0,0011: 

14] 
O,OOOl 

0,011 

" 

CARP 

CATCH/A,,, , 
>40NTHLY X 

II] 
o,nool> 

0,081 

I 
0,0011 0 

0,001 

'5 
0,0001 

O,olll 

n 
0,0000 

/),001 

I 
o,OOno 

O,OOX 

i! 
0,0001 

0,0011: 

0 
0,0000 

0,001 

0 
0,0000 

0,001 

4 
0,00011 

0,001 

0 
0,0000 

O,nol 

I> 
O,nool 

O,Oll 

III 
0,00011 

0,0411 

i!'!ill 
0,0001 

0,011 

GOLD" ISH 

CATCHIA ,I', 
MONTHLY X 

28 
0,0001 

o,Oll 

a 
0,000 0 

0,001 

0 
0,0000 

O,onl 

0 
0,0/100 

0,001 

a 
0,0 0 00 

n,ool 

II 
0,0 0 01 

0,01 1 

0 
o,onoo 

0,0 01 

a 
0,000 0 

0,001 

0 
0,0000 

0,001 

I 
0,0001 

0, a IX 

0 
0,0000 

0,0 0 11 

l 
0,0000 

0,001 

J1 
0,0000 

0,001 

.. 
"" 

"" 

SACRA~fNTO ijLAC~FJSH 

Ii 
CATCHIA", 0,0001 
"40NT HlY X D,OU 

8LAC~ CRAPPIf 
lZ 

CHeH/A" , 0,0001 
MONTHL.Y I 0.,01l 

Si! 
O,ooo§ 

0,1911 

117 
0,0008 

o,UI 

°0,0000 
o,OOX 

107 
0,0011 

0,4141 

°0,0000 
O,OOX 

7 
0,0005 

0,\01 

I 
0,0000 

0,001 

bS 
0,0010 

O,llll 

0 
0,0000 

0,00 1 

S 
O,Oooi! 

0,00 1 

0 
0,001)0 

0,001 

lO 
0,0010 

0,001 

°0,0000 
0,001 

Oij 

0,0041 
O,O'!i1 

111 
0,00)9 

O,oz' 

111 
0,003'1 

O,Olli; 

a 
0,0000 

0,001 

°0,0000 
0,001 

0 
0,0(1)0 

0,001 

i!711 
O,OO'.lU 

0,"01 

78 
0,( 00) 

O,OU 

H 
0,0001 

O,Oll 

179 
O,OOOl 

0,011 

759 
0,0009 

O,OIll 

t-' 
N 
I 

N 

... 

... 
GRHN SUN' ISH 

CHCHIA,I', 
MONTMLY I 

0 
0,0000 

0,001 

0 
0,0000 

0,0011 

1 
0:0000 

0,0\11 

0 
0,0000 

0,001 

12 
o,obol 

O,Oll 

2Z 
0,0 0 11 

O,oll 

0 
o,onoo 

o,nol 

0 
n,oooo 

0,001 

0 
0,0000 

0,001 

a 
0,0000 

0,001 

0 
0,0000 

0,001 

a 
0,0000 

0,0011 

]II 

0,0000 
O,OOX 

'" 

.... 

... 

... 

wAAHOuTH 

CATCHIA,,., 
MONTHLY X 

BLUEGILL 

CA TCHIA ,I', 
MONTHL.Y 1 

°0,/1000 
0,001 

~Q 

0,0002 
O,OIlX 

0 
o,onoo 

0,001 

~l 
0,000 11 

0, I "I 

0 
0,0000 

0,001 

II" 
0,0001 

0, j!71 

0,000\ 
n,oill 

Q 

O,onol> 
n, III 

1 
0,01100 

O,oU 

1041 
O,OOtS 

0,21' 

o,onOI 
O,nuX 

112 
0,0071 

0, I bl 

0 
0,0000 

n,onl 

i! 
0,0001 

0,001 

0 
0,0000 

o,onl 

~ I 
n,002 7 

0,011 

a 
0,0000 

O,ooX 

40 
0,00"4 

0,021 

0 
0,0000 

O,OOl 

a 
0,0000 

0,/101 

0 
n,oooo 

0,00' 

1]7 
O,oOl7 

O,i!ll 

a 
0,0000 

0,00' 

lib 
0,0010 

O,OH 

.. 
0,0000 

0,00:1: 

Ull 
0,0010 

0,041 

.., 

... 
LARG[MOUtH 

CATCHIA,' , 
"40NTHlV 1 

1l1Sl 

0,0 0 00 
o,nox 

20 
0,0002 

0.07t 

0 
0,0000 

o,onl 
o,onol 

0,02X 
0,0000 

O,/IOX 

0 
o,onoo 

1\,110 1 

0 
O,onoo 

n,Oox 
°0,0000 
o,nol 

1 
0,0001 

0,001 

0 
0,0000 

0,0011 

II 

0,0001 
0,011 

a 
0,0000 

0,001 

10 
0,0000 

0,001 

.... 
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APPEllDI X 15. 19!1O I-IONTlILY TOTAL CATCHES FOR STATE FACILITY 
,... 

aPfe !fa JAN fEB MAR APR ''lAY JUN JUL AUG UP OC T NOV DEC YUR 

,..,1 

,.. 
THR!!SPINf 

CATCHIA" , 
MONTHLY' 

STICKl!HACK 
0 

0,0 000 
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0 
0,0000 
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2 
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o,02l 

I '!I 
n,0002 

O,041l 

/) 
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I)~OOI 
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0,0 0 00 
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O,OOIl 

1011 
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,., 

"... 
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0 
O,oono 
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0,000'0 
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0 
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O,nOl 

a 
0,0 0 00 

0:001 
°0,000 0 
",001 

°0,0000 
0,001 

Ih2 
O,004 Q 

0, '" 

0 
0,0000 

0,0011 

0 
0,0000 

0,001 

a 
0,0000 

O,oOIl 
°0,0000 
0,001 

Ill>l 
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q~ 
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0, I) II 
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lei 
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O,OOIl 
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0,01l '" 
.... CARP '" 
.... CArCHIl" , 
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.. I 
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o,OU '", 
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... 
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lilO 
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I , 1411 

121 iI 
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